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Clinical Observation
Influence of Auricular Plaster Therapy on Sleeping Structure in OSAS 
Patients 
WANG Xiao-hong ⥟ᰧ㑶, XIAO Lan-ying 㙪݄㣅, WANG Bao-fa ⥟ֱ⊩, YUAN Ya-dong 㹕䲙ހ,  
PAN Wen-sen ┬᭛Ể & SHI Yu-zhen ⷇⥝⦡
Acupuncture Department and Respiratory Department, the Second Hospital Affiliated to Hebei Medical University, 
Shijiazhuang 050000, China 
Objective: To evaluate the therapeutic effects of auricular plaster therapy for obstructive sleep apnea 
syndrome (OSAS) and the influence on sleeping structure. Methods: 45 OSAS patients were randomly 
divided into a treatment group of 30 cases and a control group of 15 cases for comparison of the changes in 
parameters of respiration and sleep at night. Results: The auricular plaster therapy significantly improved the 
hypoventilation index, respiratory disturbance index and other respiratory parameters as well as the sleeping 
parameters such as the time and rate of sleep at stage ĉ and Ċ, and the waking time and rate. Conclusion:
Auricular plaster therapy may show good therapeutic effects for OSAS, and with the advantages of low cost 
and less side effects. 
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Obstructive sleep apnea syndrome (OSAS) may 
cause hypertension, pulmonary heart disease, 
arrhythmia at night, angina pectoris, and even sudden 
death.1 At present, the disease is usually treated by 
uvular pharyngoplasty and the positive pressure 
airway ventilation. In the present study, the authors 
adopted the auricular plaster therapy for treatment of 
OSAS to observe the changes in sleeping structure. A 
report follows. 
CLINICAL MATERIALS 
General data 
All the 45 cases in this series were out patients from 
the respiratory disease department of the 2nd 
Hospital Affiliated to Hebei Medical University. They 
were randomly divided into a treatment group and a 
control group. The 30 cases in the treatment group 
were all males aged 27–72 years (mean 48), with the 
illness course ranging from 2–35 years, averaging 
16.5 years. Of them, 6 cases had undergone 
tonsillectomy; 12 cases had normal tonsil and uvula, 
but 12 cases showed swollen tonsil and uvula of 
grade ĉ or Ċ. Among the 15 cases of the control 
group, 14 were male and 1 female, aged 32–69 years 
(mean 45), with the illness course ranging from 2–25 
years, averaging 14 years, 3 cases of them had 
undergone tonsillectomy; 5 cases had normal tonsil 
and uvula, but 7 cases showed swollen tonsil and 
uvula of grade ǿ or Ċ. The data were comparable 
between the two groups with no significant difference 
in sex, age and illness condition (P>0.05). 
Diagnosis criteria2
The sleep apnea lasts 10 s, the respiratory air flow 
intensity lowers by over 50% (hypoventilation), and 
the degree of blood oxygen saturation (SaO2) 
decreases by 4% below the basic level. OSAS refers 
to the patients with the frequency of apnea and 
hypoventilation 30 times during a 7-hour sleep at 
night or the occurrence of apnea hypoventilation 
index (AHI) 5 times per hour.  
Criteria for admission and exclusion 
The patients in accord with the diagnostic criteria 
with no any related treatment before were admitted. 
But those OSAS patients with no severe obstruction 
of the pharyngeal cavity were excluded. 
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METHODS 
Methods for observation 
The polysomnogram (PSG) was monitored overnight 
for 7 hours before treatment and during a 10-day 
treatment course by using the Mingsi SWSM 2000 
Polysomnography made in Beijing, China. And the 
electroencephalogram (EEG, C3-A2, C4A1), 
electromyogram (EMG), electrooculogram (EOG), 
electrocardiogram (ECG, V1, V5), airflow through 
the mouth and nose, respiratory movement of the 
chest and abdomen, snores, and the arterial SaO2 at 
the finger tip were also recorded. According to the 
criteria 3, sleep is divided into stage ǿ, stage Ċ, slow 
wave sleep (stage ċ and stage Č), rapid eye 
movement (REM) and wake after sleep out (WASO). 
The stage ǿ, stage Ċ and REM can be totally called 
the fast wave sleep (FWS).  
Methods for treatment  
In the treatment group, the auricular plaster therapy 
was given at Ear Shengmen, Jiaogan, Pizhixia, Heart, 
Lung, Spleen, Kidney and Chuiqian with Wang Bu 
Liu Xing (⥟ϡ⬭㸠 Semen Vaccariae), and the 
auricular points were pressed 3–5 times a day (10–20 
pressings each time) for 10 days as a treatment 
course.  
In the control group, the placebo Vitamin C was 
orally administered 100 mg each time, 3 times a day, 
for 10 days as a treatment course. After one course of 
treatment, the therapeutic effects were evaluated in 
both the 2 groups.  
RESULTS 
Improvement of clinical symptoms in the 2 groups 
In the treatment group of 30 cases, snores, dizziness, 
lethargy, oppressed feeling in the chest, pharyngeal 
obstruction and other symptoms were improved, 
nocturnal urination reduced from 4–5 times to once 
or disappeared, wake due to apnea at night reduced 
from 4–5 times to once or disappeared with an 
improvement rate 95%. Two of the 30 cases 
persisted in the treatment for two months and one 
case for three months with complete disappearance of 
the clinical symptoms, and with no relapse in a 
follow-up period of half a year. 
In the control group of 15 cases, the main clinical 
symptoms remained unchanged after treatment.  
Comparison of PSG between the two groups 
As shown in table 1, in the treatment group, AI, AHI 
and HI were significantly reduced (P<0.01), SaO2
significantly increased (P<0.01) and the longest 
apnea time significantly shortened (P<0.01); while in 
the control group, no significant improvements were 
found after treatment (P>0.05).
Changes in the parameters of sleeping structure in 
the treatment group 
It can be seen from Table 2 that after treatment the 
time and rate of sleep enormously decreased at stage 
ǿ (P<0.05 or P<0.01), the time and rate of sleep 
significantly increased at stage Ċ (P<0.05 or 
P<0.01), but no significant change was found in 
sleeping time at stage ċ; the time for sleep at stage 
Č was zero, the waking frequency and the waking 
time decreased (P<0.05 or P<0.01) in the treatment 
group. However, no significant improvements were 
shown in sleeping structure of the control group after 
treatment (P>0.05).
Table 1. Comparison of PSG in the two groups ( x fs) 
Group Time Cases
AI 
(times/hour) 
AHI 
(times/hour) 
HI 
(times/hour)
SaO2  
(%) 
Longest apnea 
time 
Before treatment 30 65.25±7.74 72.40±7.92 9.46±2.60 73.30±4.80 90.16±33.00 Treatment 
group After treatment 30  53.69±10.80*   59.22±10.55* 6.50±2.90*  77.67±3.78*  45.33±24.69*
Before treatment 15 66.30±5.60 73.50±7.20 10.21±2.50 71.60±3.90 88.63±5.60 Control 
group After treatment 15 67.30±5.28 72.98±6.90 10.24±3.50 70.80±4.20 89.13±2.40 
Note: For the intragroup comparison, *P<0.01. 
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Table 2. Changes in sleeping structure of the treatment group ( x fs) 
Sleeping Stage ǿ Sleeping Stage Ċ
Time Cases
Time (min) Rate (%) Time (min) Rate (%) 
Sleeping 
Stage ċ
time 
(min) 
Sleeping 
Stage Č
time 
(min) 
Waking 
frequence 
(times) 
Waking time 
(min) 
Before 
treatment 30 49.7±34.0 29.4±20.1 72.6±26.3 44.0±18.7 2.78±2.26 0 322.7±66.0 289.0±61.2 
After 
treatment 30 30.6±19.2* 13.6±7.3** 118.0±39.1* 62.4±12.2** 2.84±2.78 0 291.0±52.8* 231.6±82.8**
Note: For the intragroup comparison, *P<0.05 and **P<0.01.  
DISCUSSION 
The authors hold that the pathogenesis of OSAS is 
deficiency in origin and excess in superficiality, 
which is related to dysfunctions of the heart, lung, 
spleen and kidney. Deficiency of the spleen-qi may 
cause collapse of the middle-warmer energy, leading 
to weakness of the pharyngeal muscles with a 
decrease of muscular tension. Deficiency of the lung 
and kidney may weaken the respiratory function. And 
incoordination between the heart and kidney may 
give rise to frequent urination and poor sleep at night. 
The auricle is innervated by abundant nerves, and 
therefore the effects on various tissues and organs 
given by favorable stimulation to the auricular points 
are realized.4 The prescription of ear points used in 
the present study invigorates the spleen-yang 
increases the tension of pharyngeal muscles, thus 
improves the hypoventilation condition; strengthens 
the lung and kidney, regulates respiratory center of 
the cerebral cortex, thus enhances the respiration-
controlling ability; and coordinates the heart and 
kidney to tranquilize mind and regulate the vegetable 
nerves, thus improves the sleeping condition.  
The present study showed that in the 30 OSAS 
patients after the auricular plaster therapy, the AHI, 
AI, HI, SaO2 and the longest apnea time were 
obviously improved. At present, researchers at home 
and abroad consider that the non-rapid eye movement 
(NREM) sleep is in the cerebral sleeping state; 
moreover, the sleep at stage ċ and stage Č (slow 
wave sleep) can make the brain have a good rest with 
the best fatigue-eliminating effect. An adequate slow 
wave sleep can make people full of energy.5 The 
sleeping structure in OSAS patients is mainly 
manifested by the reduced slow wave sleep, 
increased waking time and rapid wave sleep (stage ǿ
and stage Ċ), which is one of the factors for the 
changing of cerebral function.6 The present study 
showed that after auricular plaster therapy, the 
waking time and frequency obviously reduced. In 26 
of the 30 cases, the sleep at stage ǿ reduced and the 
sleep at stage Ċ obviously increased; the other 4 
cases had a slight decrease of sleep at sage Ċ but a 
little increase of sleep at stage ċ. On the average, 
the sleep at stage ǿ decreased by 19.15 min (15.75%), 
the waking frequency reduced by 31.7 times, and the 
waking time shortened by 57.4 min. Decrease of the 
sleep at stage ǿ with increase of the sleep at stage Ċ
may, in a certain degree, improve the cerebral 
function. Nevertheless, whether a longer course of 
the auricular plaster therapy may show better effects 
for sleep at stage ċ and stage Č remains to be 
further explored. 
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